Two-Piece Joining Device for Sheet Pile Retaining Walls 


The invention relates to a two-piece joining device for 
sheet pile retaining walls that consists of two 
interlocking strip-shaped joining elements. 

Sheet pile retaining walls such as sheet pilings or 
foundations are e.g. constructed of pipes that are to 
be pile-driven into the ground, a joining element being 
welded to each pipe and interlocking with a 
corresponding joining element of an adjacent pipe. 

Customary joining elements are so-called LARS SEN' s 
hooks; cf. e.g. FR 2648493. 

So-called ball-and-socket joining elements are in 
particular used in the USA. The first joining element 
(ball joining element) is affixed, as a rule, welded, 
to a first pipe with a base and comprises a neck strip 
projecting away from the base and the pipe and an 
adjoining button strip; the second joining element is 
welded to the adjacent pipe with its base and comprises 
two hook strips projecting away from its base and the 
pipe, which define between them a hollow space and 
embrace the button strip of the first joining element 
that is inserted into the hollow space upon the pile- 
driving of the pipes in such a way that it is held in 
the hollow space. An example of such joining elements 
is shown in the German Utility Model 200 17 445; cf . 
Figs. 1 and 3 thereof. 

Upon the pile-driving of the piles with the welded 
joining elements, considerable tensile forces partly 
occur between the pipes, which are i.a. caused by the 
non- homogeneity of the ground. The tensile forces may 
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partly be that high so that, in particular in the case 
of conventional Larssen's hooks, but also in the case 
of ball-and socket connections, the interlocking 
joining elements are bent up and detached from each 
other. In the case of ball-and-socket connections 
which, as compared with LARSSEN r s hooks, are capable of 
absorbing higher tensile forces the hook strips of the 
second joining element may be bent up by the button 
strip of the first joining element to such an extent 
that the button strip of the first joining element 
jumps out of the hook strips of the second joining 
element so that the connection between the pipes is 
interrupted there. This is of particular disadvantage 
if a liquid-tight connection is to be established 
between the pipes. If this jumping out of the two 
joining elements is noticed at all, the pile-driving 
must be repeated; if the jumping out is not noticed, 
which is frequently the case, the wall constructed in 
this fashion is no longer liquid-tight, which entails 
considerable subsequent work to eliminate this damage. 

There is, of course, the possibility of designing the 
joining elements as a whole in a more stable fashion, 
e.g. with thicker wall thicknesses; however, since the 
price of these joining elements is substantially 
determined by weight of the material, i.e. usually the 
weight of steel, this, as a rule, is refrained from. 

The invention is based on the object of improving a 
two-piece joining device according to the type of a 
ball-and-socket connection in such a way that high 
tensile forces between the individual elements to be 
pile-driven can also be absorbed without substantially 
increasing the weight of material of the joining 
elements of the joining device. 
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For this purpose, the base of the first joining element 
comprises on its two longitudinal sides holding 
portions, e.g. continuous holding strips, that project 
away from the base, at least at a few points, which at 
least partly encompass the outer sides of the hook 
strips of the second joining element and, due to this, 
prevent a widening of the hook strips in the case of 
tensile forces between the two individual elements to 
be pile-driven. 

In conventional ball-and-socket connections the button 
strip and the hook strips of the two joining elements 
substantially only contact each other at two points 
and/or small areas of contact, seen in cross-section, 
so that the entire tensile forces must be absorbed via 
these two areas. Due to the additional holding portions 
on the first joining element of the joining device 
according to the invention, which at least partly 
encompass the hook strips of the second joining 
element, two further holding portions are still present 
in the most simple design of a joining device according 
to the invention so that correspondingly higher tensile 
forces can also be absorbed. 

According to a preferred embodiment the hook strips of 
the second joining element are also provided with a 
button strip each on their ends. The holding portions, 
e.g. holding strips extending along the entire length 
of the first joining element, are also designed as hook 
strips and at least partly encompass these button 
strips. In such a design of a joining device, the 
joining elements again abut against each other at four 
points and/or small areas if tensile forces occur 
between the individual elements to be pile-driven so 
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that, as compared with conventional joining devices, at 
least twice the tensile forces can be absorbed. 

Further developments of the invention are revealed by 
the sub- claims. 

The invention is explained in greater detail on the 
basis of the drawing in two examples of embodiment. 

Fig. 1 is a cross- section through a first example of 

embodiment of a joining device according to the 
invention; and 

Fig. 2 is a cross -section through a further example of 
embodiment of a joining device according to the 
invention. 

A joining device 1 consisting of two interlocking 
strip- shaped joining elements 2 and 3 is shown in Fig. 
1, which are e.g. designed as extruded one-piece 
sections. The first joining element 2 comprises a base 
4 on whose two longitudinal sides beads 6 directed 
against a steel pipe 5 are provided, which rest on the 
pipe 5 and are welded to the pipe 5 by means of weld 
seams 7 . 

The joining element 2 comprises a neck strip 8 in the 
center of the base, which projects away from said base 
in a substantially vertical way, and an adjoining 
button strip 9 with an approx. oval cross -section. 

The second joining element 3 also comprises a base 10 
which comprises beads 12 on its longitudinal edges, 
which are directed against a further steel pipe 11 and 
rest on the pipe 11 and are connected to it by means of 
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weld seams 13. On both sides of the base, hook strips 
14 project away from the base 10 and the pipe 11, which 
define a hollow space 15, in which part of the neck 
strip 8 and the button strip 9 of the first joining 
element 2 are received at a slight distance to the 
inner sides of the hook strips 14 and the base 10. The 
hook strips 14 end approx. in the area of the short 
neck strip 8, the center lines of the two hook strips 
intersecting each other approx. in the area of the base 
4 of the first joining element at an angle of approx. 
90° . 

Holding strips 16 pointing away from the base 4 and the 
pipe 5 are provided on both longitudinal sides of the 
base 4 of the first joining element, whose inner 
contour is approx. adapted to the outer contour of the 
hook strips 14 of the second joining element 3 and 
encompasses the hook strips 14 approx. up to their 
center. The ends of the holding strips 16 are rounded 
and then pass over to a substantially plane or slightly 
arched outer wall of the joining element 2. 

For instance, a sheet piling can be constructed with a 
number of pipes connected in this fashion. For this 
purpose, pipe 5 with the first joining element 2 welded 
to it is first of all pile-driven into the ground. 
Subsequently, pipe 11 with the second joining element 3 
welded to it is placed on the ground in such a way that 
the button strip 9 slides into the hollow space 15 of 
the second joining element 3. Thereupon, pipe 11 is 
pile-driven. This procedure is repeated with further 
pipes that are connected each via a joining device, 
until the construction of the sheet piling is complete. 
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If, during pile-driving of the pipes tensile forces 
should occur between the two pipes 5 and 11, they are 
absorbed in four areas 17 between the button strip 9 
and the inner sides of the hook strip 14 and between 
the outer sides of the hook strips 14 and the inner 
side of the holding strips 15, which are drawn in 
black. 

A modified joining device l 1 consisting of two joining 
elements 2 1 and 3 l is shown in Fig. 2. 

For identical parts or parts having the same effect the 
same reference numerals and/or reference numerals 
provided with a apostrophe (') are used in this Fig. 

The first joining element 2 1 has again a base 4 with 
beads S on its longitudinal edges, which are connected 
to a pipe 5 by means of weld seams 7 . A neck strip 8 
with an adjoining button strip 9 projects away from the 
center of the base 4 . 

The second joining element 3 r comprises, as in the 
example of embodiment according to Fig. 1, a base 10 
with beads 12 on its longitudinal sides, which are 
connected to a further pipe 11 by means of weld seams 
13. The hook strips 14 1 of this second joining element 
3 1 are modified, as compared with the first example of 
embodiment, to the effect that they are provided on 
their ends with a button strip 18 with an approx. oval 
cross-section. The button strip 3 of the first joining 
element 2 1 is received in the hollow space 15 formed by 
the hook strips 14 1 at a slight distance. The holding 
strips of the first joining element are designed as 
hook strips 16' in this case, which encompass the outer 
sides of the button strips 18, seen in the peripheral 
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direction, up to approx. their center* The outer 
contour of the holding strips 16 1 is adapted to the 
outer contour of the button strips 18 in this case so 
that, again, there is only a slight distance between 
these two elements. Again, the imaginary center lines 
of the ends of the two holding strips 16 r intersect 
each other at an angle of about 90°. 

The pile-driving of the two pipes 5 and 11 takes place 
as in the first example of embodiment, any occurring 
tensile forces being absorbed between the two pipes 5 
and 11 in four areas 17 that are drawn in black. 

The joining elements 2, 2 l and 3 and 3' are extruded 
one-piece sections made of steel in the described case. 
Other materials are, of course, also possible. If a 
sheet piling is constructed in a sandy ground, the 
connection elements and also the pipes may e.g. be of a 
synthetic material- 


